Elevated levels of protein kinase C activity and alpha-isoenzyme expression in murine peritoneal B cells.
Conventional murine splenic B cells are stimulated to initiate DNA synthesis by the combination of a phorbol ester protein kinase C (PKC) agonist, and a calcium ionophore; in contrast, recent work from this laboratory has shown that peritoneal B cells, enriched for the Ly-1+ B cell subset, differ in that they proliferate in response to the single signal provided by phorbol ester, acting alone. To elucidate the mechanism responsible for the abbreviated signaling requirement of peritoneal B cells, studies of intracellular Ca2+ and PKC were carried out. Measurements using the calcium sensitive dye, Indo-1, showed that base line levels of intracellular Ca2+ in peritoneal B cells were similar to those of splenic B cells, and that there was no change as a result of phorbol ester treatment. However, measurements of PKC based on the phosphorylation of histone showed enzymatic activity in peritoneal B cells to be about 60% greater than that of splenic B cells on a per microgram protein basis. Furthermore, this difference was accentuated by phorbol ester treatment, so that after 4 h, membrane and cytosol fractions from peritoneal B cells contained more than 5 times the PKC activity of the corresponding splenic B cell fractions because the down-regulation of PKC was relatively delayed in peritoneal B cells. This could not be accounted for by the onset of new PKC synthesis, but may relate to the finding that peritoneal B cells express more of the alpha-isoenzyme of PKC than splenic B cells, as shown by immunoblot analysis. Together with data from experiments using the PKC inhibitor 1-(5-isoquinolinesulfonyl)-2-methylpiperazine dihydrochloride(H7), these results suggest that PKC activity remaining hours after phorbol ester treatment may contribute to the unusual phorbol ester responsiveness of peritoneal B cells, and indicate that B cells from separate anatomic locations differ in terms of several parameters relating to the activity and behavior of PKC.